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. - _ 12‘ ‘Claims. 

<This invention relates to aircraft armament, 
and is particularly concerned with. provision of 
devices for automatically charging aircraft ma 
chine guns. , ' - . 

' Certain types of military aircraft are‘provided 
with one or more ?xed machine guns located 
in the wings, in parts-of the landing gear or in 
the-fuselage at points which are \somewhat re 
mote from the‘ aircraft pilot or gunner. The gims 
are provided with remote trigger means which, 
in modern installations, are. actuated by a sole. 

' noid at the trigger controlled by a switch usually 
mounted on the control stick of the airplane. 

, ‘In the operation of machine-guns, a reciprocable 
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charging slide is provided which initially must be 
pulled back and released to feed the initial car 
tridge from the ammunition ‘belt into the gun. 
Thereafter, holding of the trigger automatically 
permits ejection of ‘the used cartridge and feed 
ing of another to the gun chamber. These guns, 
_though normally one hundred percent operative 
when absolutely perfect ammunition is used, are 
at times likely to jam, due to defective ammuni 
tion or other causes. Upon such jamming, the 

, automatic gun operation, of course, ceases, and 
most gun jams may be corrected by manually. 
operating the charging slide to extract the mis 
?red cartridge and- to feed anew one into the‘ 
gun, after which automatic operation may again 
maintain. Certain jams or mis?res may not be 
correctible by‘ recharging, but the majority oi 

' them are. .When gun's'are remotely located from 
the pilot or gunner, it becomes necessary to pro 
vide a remote charging control which has been 

- in the form oi'a cable attached to the gun slide, 
' running over pulleys to a suitable charging han 

' - die in the ‘pilot's or gunner’s compartment. When 
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the gun jams, or when it is desired to initially 
‘charge the gun, this handle may be pulled and 
released. During combat, when the pilot or gun 
ner is busily occupied with a variety of duties, 
it becomes di?icult to notice whether or ,not the 
gun has jammed in operation, and the short time 
necessary for ascertaining this fact, and for man 
ually recharging the gun,- is at a premium. It 
therefore becomes desirable to provide means for 
automatically recharging the'machine gun in case 
of cessation of its ?re,-occasioned by jamming, 
mis?re, or the like; It istherefore an object of 
this invention‘ to provide means for automat 
ically recharging a machinej-eun, responsive in 
its operation to cessation of operation of the gun. 

A- further object is to provide alternative forms 
of automatic gun recharging apparatus, one of 

which is operated electrically, and (the other of 
which is operated pneumatically. ' ‘ 

- sun‘ another. object is to provide visual mail " 
eating means by ‘which the jamming or "the gun 
maybe readily ascertained. I , - _ _. 

Still ‘another object is to provide visual indi-_ 
cating means by which the complete" expenditure 

beshown. W ~ 

A further objectis itoprovide a vpower means 
for recharging the gun' and to provide means re 
sponsive to cessation of’ gun operation for actu 
ating said power means. . 1 v _ 1 ' 

Furtherobjects of the invention will become 
apparent in reading the speci?cation and claims 
and in viewing the drawings, in which;v , _ ' 

Fig. 1 is a diagrammatic view of a machine gun 
‘ having electrically controlled pneumatic auto-, 
matic gun recharging means; _ . 

Fig. 2 is an enlarged elevation, partly in sec-g 

gun recharger; 

‘of ,the ammunition for any particular gun mayg,“ 

10." 
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tion, showing the pneumatic component of the‘ i 

Fig. 3 is a section on the line 3--3 of Fig. 2; __ >1 ’ 
Fig. 4 is a diagrammatic view showing an al-'_ 

ternativeorganization of ‘an electrical automatic‘ 
gun recharger as applied to a machine gun; 

Fig. .5 is an enlarged diagrammatic view of 
the motor and recharging arm of the embodiment 
of Fig. 4; _ . 
Fig. 6 is a front elevation of the mechanism of 

Fig. 5; ' ' 

Fig. 7 is a diagram of the ‘indicating signals, 
applicable to either embodiment of the gun re 
charger, to indicate gun jams or ammunition ex 
penditure for ac plurality of machine guns 
equipped with the \devices of this invention; 

Fig. 8 is a plan of the switching apparatus used 
for the indication of ammunition expenditure, as 
applied to the'ammunition feed chute; and ' 

Fig. 9 is a section through the ammunition 

indication of ammunition expenditures. 
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.46‘ . 
feed chute showing the switch for controllingthe ' 

The devices of this invention are particularly _ 
applicable tomachi'ne .g'uns such as ID, in Figs. 

- 1, ‘L and 5,v in-which a slot II is formed in the 
gun breech, within which a slide having a gun 
~.recharging,handle I2 is adapted to reciprocate. 
Such guns may be operated either by recoil or by 
gas pressure, to automatically actuate the ex 
tracting; feeding and ?ring. mechanism. When 
thehandle I2 is 'in its normal forward position, 
the gun is charged and ready for ?ring upon actu 
ation of the trigger. Upon ?ring, the?handle i2 
‘is thrown rearwardly in the slot ‘ll to'the'posi 
tion '12’ and ‘is returned by spring pressure to the 
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' 31 to engage. 
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‘ circuit just outlined is broken ‘through the device . 
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forward position at l2. The normal rate of ?re 
of guns of this character ranges from 600 to 1200 
rounds per minute. 
The gun includes a trigger solenoid I3 and a 

circuit; comprised by the battery l4, the wires l5, 
l6, l1, l8, H), the trigger switch 20 and the safety 
switch 2|. 
The automatic recharging apparatus comprises 

generally,‘ a. compressed air tank 22 which may 
be charged by a hand operated pump 23, the tank 
being coupled through a connection 24 to a three 
way valve 25. This valve has positions, as shown‘ 
in Fig. 2, wherein a connection 26 is connected 
either to the airline 24 or to the atmosphere at 
21. The connection 26 is coupled to a cylinder 
28 having a spring-pressed piston 29 and a pis 
ton rod 30 extending through the cylinder to 
a ?tting 3| provided with a hook 32 aligned for 
engagement with the handle l2. When the valve 
25 is moved to permit air pressure in the con 
nection 26, air passes through the cylinder end 
to move the piston to the left, as shown; there 
upon, the hook 32 engages the handle l2 and 
throws it rearwardly of the gun, or to the left, 
as shown. The valve 25 is electrically controlled 
by a solenoid 33 in circuit with a control switch 
34 mounted on the gun. This switch, which is 
similar for this pneumatic embodiment of the 

' charger and also for the electrical embodiment, 
is shown in detailed construction in Fig. 5, and 
comprises a small cylinder 35 having a closed in 
sulating end 36 with a contact 31.‘ Within the 
cylinder, a perforate piston 38 is sliciable, the 
piston having a rod 39 extending rearwardly of 
the gun and carrying a. ?tting 40 adapted to 
be engaged by the charging handle |2 when the 
latter approaches the rearward extreme of its 
stroke. The piston and cylinder combination 
provides an air~containing dashpot by which 
rapid reciprocation of the piston is limited to a 
frequency considerably less than the normal rate 

Fig. 5, the piston 38 is normally urged to a for 
ward position by a spring 4|, and the piston car 
ries an electrical contact 42 adapted to engage 
with the contact 31. In the actual embodiment 
of this organization, the piston with its attached I 
parts ‘has a reciprocating movement of about 
three-eighths of an inch, whereas the charging 
handle 
movement. During automatic gun operation, the 
handle |2 reciprocates rapidly and on its ?rst 
rearward movement strikes the ?tting 40, sepa 
rating the contacts 42 and 31. /"As the handle 
I 2 moves forwardly and subsequently recipro 
cates at a high rate, the dashpot formed within 
the device 34 prevents the piston from moving 
to its extreme forward position in the time in; 
terval allowed, whereby the contacts 42 and 31 
may not again engage. Should the guncease 
?ring for any reason, the spring 4| will urge the 
piston 38 forwardly, causing the contacts 42 and 

Such engagements through the 
electrical circuit involved by the battery M, the 
‘switches 20 and 2|, and the wires I9, 43, 44, 45, 
46, 41 and I5, energizes the solenoid 33 which 
operates the valve to open said valve and sup 
ply pressure to the cylinder 28. Thereupon, the 
gun is pneumatically recharged and as the han 
dle |2 approaches its rearwardmost position, the 

34, and the valve 25 is turned‘ to its o? position 
_ wherein the cylinder is placed in communication 
with the atmosphere in the valve position as 
shown in Fig. 2. Thereupon, the gun may con 

|2 has a considerably greater amount of’ 
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tinue to operate automatically and, as previously 
outlined, the circuit controlled by the device 34 
is broken, by which the pneumatic recharging 
device is carried out of operation until the gun 
may again jam. It will be noted that the trig 
ger switch 2|l‘and/or the safety switch 2| serves 
to break the circuit both for the trigger mech 
anism and for the'recharging mechanism. 
We also provide an indicating device in the 

form of an amber light 48 in circuit with the 
recharging control switch device 34, so that when 

‘the switch in said device is closed, the amber 
light will form a visual indication to the gunner 

_ or pilot that the gun is jammed. Such light, how 
ever, will immediately go out upon actuation of 
they recharging device, and as the gun continues 
to fire consecutively, the light stays out. Should 
the gun Jam be of such character that the auto 
matic recharging apparatus cannot _clear it, the 
amber light will stay lit. We also provide a light 
49, preferably red, controlled by a switch 50, 
shown in detail in Fig. 9, by which complete 
expenditure of ammunition for the gun is in 
dicated. ‘The switch 50, attached to the am— 
munition feed chute 5|, comprises a strip 52 
adapted to contact ammunition in the feed chute. 
When the strip 52 is moved to the right, as shown, 
by the presence of ammunition, a switch arm 
53 completes the circuit between switch points 54 
and 55 in series with the wires 45 and 46, by 
which the gun recharging circuit is completed. 
The switch 50 is further provided with contacts 
56 and 51 in circuit with the red light 49, and 
a wire 58 connected adjacent thesafety switch 
2|. Thus, when there is no ammunition in the 
chute 5|, the red light '49 is lit and the circuit 
for automatic gun recharging is broken, so that 
the recharger cannot operate. As soon as am 
munition is present in the chute, the circuit for 
the lamp 49 is broken and the circuit for the 

- gun recharger is completed. 
of ?re of the machine gun. As will be seen in - We also provide a selector switch 59 by which 

the battery l4, the safety switch 2| and the 
trigger switch 20 may be selectively connected to 
operate a plurality of machine guns each equipped 
with the recharging device shown. Normally, 
such a selector switch would be organized to 

~have selective positions for salvo ?ring of, for 
instance, four guns, or for selective ?ring of 
the two inner guns or of the two outer guns. 
We also provide a two-way switch 60 having a 

normal position, as shown in Fig. 1, connecting 
the power circuit directly to the trigger sole 
noid l3 through the wire IT, by which arrange 
ment automatic operation) of the recharging 
mechanism is permitted. The switch Gil-may, 
however, be depressed to connect the power source 

‘ directly with the wire l8 which will then control 
the recharging apparatus directly, while holding 
the trigger solenoid | 3 out of circuit. . The pur~ 
pose of _-this switch is to permit of the gun re 
charging mechanism to be operated selectively 
rather than automatically, should there be a gun 
jam, or should a new charge of ammunition be 
provided for the gun. If, for, instance, the amber 
light “is lighted and the gun fails to ?re by 
virtue of the automatic recharging mechanism, 
the switch 60 may be‘ depressed to positively op 
erate the recharging mechanism to charge the 
gun, whereupon the amber light 48 should go out‘ 
and the gun should be ready for ?ring. 
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~ A manual recharging control 6| may be pro-' 
vided, if desired, this comprising a cable connect 
ed as at 62 to the ?tting 3|; the iattenas pre 
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viously mentioned, has a hook 32ldirectly engag 
ing the, recharging handle l2. ‘ 
The second embodiment of the invention shown , 

in Figs; _4, 5, and 6_ includes certain units common 
to the'previous- embodiment just described, and 
the, circuit ‘arrangements also contain certain 
common features. Those elements similar to the 
pneumatic recharger will bedesignated by the 

' same, numbers. 

10' .In this embodiment, in place of the pneumatic 
apparatus involving the elements 22 to 33, in-' 

_. clusive, we provide an electric motor 63 having a 

15 

worm 64 engaging a worm wheel 65 borne in a _ ~ 
bracket 66 mounted atop the gun "I. The shaft 
of the worm gear 65 carries an arm 61, the length 
of said arm and the position of the shaft center 
being such that the end 68 of the arm may en 
gage the recharging handle, l2 when the latter 
is in its forwardmost position. Upon energizing 
of the motor, the arm swings in a clockwise di 
rection, as shown, and pushes the recharging han 
die I! rearwardly until the latter. is substantially 
at its" extreme rearwardposition. 'I'hereupon, the a 

I end of the arm 61 slides off the handle, permit 
tingrthe latter to move forwardly again, while the 
arm continues torotate. ‘ ' 

"The bracket 66 is provided with a segmental 
1 cont ct piece 69 with which a contact 10 mounted 
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‘either on the wheel “or on the arm 61 may at 
times engage. The apparatus is so connected 
electrically, that the motor circuit is primarily 
controlled by the switch formed by the elements 
Gil-and 10, through the wires 1|. 12, 13 and i5. 
However, the segmental switch embodying the 
elements 59 and 10 does not make contact through 
part of the rotation of the arm 61._ Therefore, 
the switch mechanism 34, similar to that used in 
the pneumatic recharger, serves to short circuit 
the switch involving the elements 69 and 10 to‘ 
start the motor 63, after which starting, the ele 
ments 69 and 10 engage and carry on motor op- . 
eration until the elements 69 and 10 sever con 
tact. It will be noted that the switch device 34 
is‘ connected by means of the wires 43 and 14 

' to points in the circuit adjacent the wires 1| and 
12. In operation, the switch device 34 acts as a 
starting switch for the motor upon jamming of 
the gun. This circuit holds until the charging 
handle l2 on the gun engages the ?tting 40 
of the device, breaking engagement of 'thecon 
tacts 31 and 42. However, in the interval that 
these elements were in contact, the motor will 
have turned the wheel 65 until the points 89 and 
10 are engaged, thus causing the motor to con 
tinue to rotate until the elements 69 and 10 dis 
engage. ' In the ‘interim, recharging of the gun 
will- have started and, if the trigger switch 20 
is depressed, the gun‘ will have started automatic 
operation. The normal raised position for the 
arm 61, when the motor 63 is not operating, will 
be approximately that shown by dotted lines in 
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In the" electrical-organization above described, 
we embody the same safety features involving the 
amber lamp 48 and the red lamp 49, respectively 
controlled by the automatic charger and by the 
feed chute switch 50. We likewise provide the se 
lector switch 59 in the electrical embodiment for 
‘selectively controlling the operation of a plurality 
of guns. 'The functional operation of the electrl- _ 
an embodiment will be identical with that pre 

. viously described in the pneumatic embodiment.‘ 

‘is to“ the trigger. 
7» w -i--Botlr-<include the plunger switch‘ill by which gun 

recharging may be controlled without reference 
We also provide a manual're 

charging cable 6|’ with its charging handle en 
gaging a ?tting 62' should the automatic devices 
fail to function. 
While we have described our invention in de 

tail in its present preferred embodiment, it will 
be obvious to those skilled in the art, after under 
standing our invention, that various changes and 
‘modifications may be made therein-without de 
parting from the spirit or scope thereof. We 
aim in the appended claims to. cover all such 
modifications and changes. ' 
What is claimed is: 
1." In a charging mechanism for a machine gun 

having a bolt reciprocable during gun operation, 
a dashpot having a plunger reciprocable at a nor 
mal frequency less than the frequency of recipro 
cation of said vbolt, said plunger having an element 
adapted to be contacted and movedby said bolt 
during gun operation, a' switchgcontrolled by said 
dashpot organized to be opened by saidfplunger 
when being repeatedly operated on by said bolt 
and organized. to be closed when said bolt ceases 
to operate on said plunger, and means controlled 
by closure of said switch for positively initiating 
reciprocation of said bolt. 

2. In a. charging mechanism for a machine gun 
having a bolt-reciprocable at a. relatively high 
rate during gun operation, a lever. mounted on said 
gun rotatable to engage said bolt and to recipro 
cate same in one direction, power means for ro 
tating said lever, a switch comprising a cylinder, 
a spring-pressed piston therein adapted for relaé 
tively slow reciprocation and to be engaged and 
moved during bolt reciprocation, electrical con-~ 
tacts carried respectively by said piston and cyl 

_ inder organized to be separated upon movement 
of said piston ‘by said plunger, said contacts be 
ing in circuit with said power means to initiate 
operation of said power means upon engagement 
of said contacts by cessation of bolt reciprocation. 

3. In a. charging. mechanism for a machine gun 
having a bolt reciprocable at a relatively high rate 
during gun operation, a cylinder mounted on the‘ 
gun having a piston‘including a hook engageable 
to move said bolt, means to supply ?uid under 
pressure to said cylinder for traversing'said pis 
ton to move said bolt, a piston and cylinder 
dashpot assembly mounted on said gun, said as 
sembly comprising a switch, the piston of said 

> assembly being arranged for contact by said bolt 
upon reciprocation thereof to open said switch, a 
valve actuated by closure of said switch to admit 
fluid pressure to 'said ?rst named cylinder, and 
switch means responsive Mb the presence of an 
ammunition'supply in the gun feed chute for 
closure thereof, in series with said ?rst switch 
for rendering said valve operative. ' 

-4. The combination with a machine gun ‘having 
a bolt reciprocable during. gun operation, of 'a 
recharging mechanism, an electrical circuit oper 
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able upon completion thereof to operate said re- . 
charging mechanism, a switch in said circuit, 
means for closing said switch responsive to ces 
sation of bolt reciprocation, and a second switch 
in series with said circuit responsive in its closure 
to the presence of ammunition in the gun feed 
chute. ‘ ‘ 

5. An automatic charger for a machine gun, 
the gun including a reciprocable charging mem 
'-.:er, comprising a member rotatably mounted on 
the gun and so placed with respect to the charg- ' 
ing member as to engage same during one seg 
ment of its rotation, ‘motor means for turning 
vsaid arm to reciprocate’ said charging member, 
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and a device responsive to cessation of gun ?ring 
for energizing said‘motor means. - 

6. An automatic charger for a machine gun, 
the gun including a reciprocable charging mem 
ber, comprising a member rotatably mounted on 
the gun and so placed with respect to the charg 
ing member as to engage same during one seg 
ment of its rotation, motor means for turning 
said arm to reciprocate said charging member, a 
device responsive to cessation of gun ?ring for 
energizing said motor means, and means opera 
tive after said arm has been rotated through said 

. segment for de-energizing said motor means. 
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7. In a mechanism for use with a machine gun 
having a bolt reciprocable to automatically re 
charge the gun in response to normal gun func— 
tioning, said bolt having a forward rest position 
assumed upon cessation of gun ?re, an element 
organized for contact with and reciprocation by 
said bolt toward the rearward end of the'path of 
bolt reciprocation, means for urging said element 
forwardly, means for restricting the speed of for 
ward movement of said element so that the time 
for forward movement is greater than the time 
for a normal cycle of bolt operation during gun 
?re, a switch closable in response to extreme for 
ward movement of said element, and a motor 
energizable by switch closure to move said bolt 
from its forward to its rearward position. 

8. In a mechanism for use with a machine gun 
having a bolt reciprocable to automatically re 
charge the gun in response to normal gun func 
tioning, said bolt having a forward rest position 
assumed upon cessation of gun ?re, an element 
organized for contact with and reciprocation by 
said bolt toward the rearward endbf the path of 
bolt reciprocation, means for urging said element 
forwardly, means for restricting the speed of for 
ward movement of said element so that the time 
for forward movement is greater than the time for 
a normal cycle of bolt operation during gun ?re, 
a switch closable in response to extreme forward 
movement of said element, a motor energizable ‘ 
by switch closure to move said bolt from its for 
ward to its rearward position, an ammunition 
feed chute for the gun, and a switch in said chute, 
in series with said ?rst switch, organized to be 
closed when ammunition is present in the chute. 

9. In combination with a machine gun includ 
ing a charging member movable during automatic 
gun operation and movable manually to charge 
the gun, a driven device engageable at times for 
moving said charging member, said device be 
ing normally out of contact with the member, 
motor means for driving said device into contact 
with said member for moving the latter, and a. 
mechanism having an element movable at a 
slower rate of speed than the normal speed of 
operation of said charging member, whereby the 
time for movement of said element to an extreme 
position is greater than the time for a single 

complete‘ cycle of operation of said charging 
member during gun operation, to prevent ex 
treme movement of said element during normal 
gun operation, said element having switchv means 

' for energizing said motor means, closable upon 
extreme movement of said element due to cessa 
tion of movement of the charging member and 
consequently, due to cessation of contact between 
the charging member and said element. 

10. In combination with an automatic machine 
gun including a charging member reciprocable ' 
during automatic gun operation at a ?nite speed 
rate, an initial charging element reciprocable to 
move said member and normally but of engage 
ment therewith, power means for reciprocating 
said element; a plunger, having damping means, 
positioned for cyclic engagement by said charging 
member and having a range of motion greater 
than that permitted by automatic gun‘operation 
due to the plunger damping means and the cyclic 
engagements of the charging member with said 
plunger, said plunger being movable through the 
extra range of motion upon cessation of gun ?r 
ing due to cessation of cyclic engagements with 

' the charging member, and means actuated by 
movement of said plunger into said extra range' 
of motion to energize said power means for re 
ciprocating said element. 

11. In a gun charging mechanism for machine 
guns having a member oscillatable during ~gun 
operation, a contact element resiliently urged to 
-ward said member and adapted to be contacted 
thereby during each stroke thereof, a dashpot 
associated with said element for ‘delaying move 
ment thereof between successive contacts of said 
member with said element, said element being 
movable due to resilient urging, to an extreme 
position without-the normal range of movement 
thereof during contacts with the member upon 
cessation of member reciprocation, power means 
for charging said gun, and a device located for 
contact by said element when the latter is in said 
extreme position, said latter contact comprising 
with said element and device, actuating means 
for said power means. 

12. In a charging mechanism for a machine 
gun having a bolt reciprocable during gun opera 
tion, an electric switch including delay action re 
silient means for urging the switch toward a 
,closed position, said switch havingan element 
engageable by said bolt for holding the switch 
open due to bolt reciprocation during normal gun 
operation, and a power unit in circuit with said 
switch adapted to be activated thereby when said ' 
switch is urged to a closed position by said delayed 
action resilient means upon cessation of bolt re 
ciprocation, and means operated by said power 
unit for positively moving said bolt to recharge 
the gun. > ‘ 

RAYMOND C. BLAYLOCK. 
CLEM G. TRIMBACH. 
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